Abstract -In this work, a simplified kick simulator is developed using the ANSYS ® CFX software in order to better understand the phenomena called kick. This simulator is based on the modeling of a petroleum well where a gas kick occurs. Dynamic behavior of some variables like pressure, viscosity, density and volume fraction of the fluid is analyzed in the final stretch of the modeled well. In the simulations nine different drilling fluids are used of two rheological categories, Ostwald de Waele, also known as Power-Law, and Bingham fluids, and the results are compared among them. In these comparisons what fluid allows faster or slower invasion of gas is analyzed, as well as how the gas spreads into the drilling fluid. The pressure behavior during the kick process is also compared t. It is observed that, for both fluids, the pressure behavior is similar to a conventional leak in a pipe.
INTRODUCTION
The kick is a fluid flow from the petroleum reservoir into the well during the drilling process. It can happen if the differential pressure between the formation pressure and the fluid circulation (flow) pressure and the permeability of the rock are large enough. The main causes of kick are: mud weight less than formation pore pressure; lost circulation of drilling fluid; failure to keep the hole full with fluid while tripping; swabbing while tripping. (Grace, 2003; Avelar, 2008) .
The main indications of a well kick are: sudden increase in drilling rate; increase in fluid volume at the surface; pressure reduction due to the removal of the drilling column, this pressure reduction may generate negative pressure, allowing the formation fluid to flow into the well; gas, oil or water-cut mud; change in pump pressure. (Grace, 2003; Ajienka and Owolabi, 1991) .
Drilling Fluids
Drilling fluids are complex mixtures of solids, liquids, chemicals, and sometimes even gases. From the chemical point of view, they can assume aspects of suspension, colloidal dispersion or emulsion, depending on the physical state of the components Thomas, 200 ften be defin rocess of dri n the partic Barbosa, 200 Drilling fl ure a fast an Thomas (200 ific features, tabilize the hemically; k ccept any tre umpable; an with the oper hat the main he bottom of ransport them ressure on t ndesirable f well, cool dow it.
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The behav uring the ki ive being Po our Bingham re shown in T  The variation of the gas compressibility was considered to be very small, and therefore neglected;
 The temperature variation in the evaluated stretch was neglected;
 The physicochemical properties of drilling fluids and gas remained constant in the analyzed section;
 The drilling fluid and gas inlet pumping speeds were considered constant in the analyzed time interval.
Initial Conditions
The initial condition of the well represents a normal drilling situation, with known constant flow rate of circulating drilling fluid and without the presence of gas within the well. In this case, the drilling velocity le v at the entrance of the well is calculated by Equation (5), 2 / 4
where Q  is the volumetric flowrate of drilling fluid injected into the well, and i d is the diameter of the drill string.
The pressure ( ) formation p at the point where the entrance of drilling fluid occurs is given by Equation (6).
where SIDPP is the shut-in drill pipe pressure; l  is the density of the drilling fluid; g is the acceleration of gravity, and D p is the depth of the well at that point. After a determined period of time, a formation with pressure above the one exerted by the drilling fluid is reached, the gas from this formation begins to enter the well. The pressure of this porous formation was estimated to be 10% greater than that exerted by the drilling fluid at the same point, which was also calculated by Equation (6).
During the entry of gas into the well, the fluid pumping conditions remain unchanged and the velocity of the liquid at the entrance of the well can be calculated by Equation (5). In this step, the input flow of gas is determined by the equation of permanent radial flow in porous medium for compressible fluids, shown in Equation (7) (Rosa et al., 2006 
The entrance velocity of the gas into the well is calculated by Equation (8). is the surface area of the gas entrance. The gas density is calculated using Equation (9).
where bottom p and atm p are the pressures in the bottomhole and the atmospheric pressure, respectively, M is the molecular mass of the gas, Z' is the compressibility factor, R is the universal gas constant, T is the temperature in the bottomhole.
The gas viscosity ( ) g  given in micropoise was calculated by Equation (10), which was developed by Lee et al. (1966) . ' 'exp '
where   
1914.5 ' 2.57 0.0095
where g  is the gas density, g/cm 3
; T is the local temperature given in °R and M is the molecular weight of the gas, in g/mol. Other parameters and in ri S D su th 02 nitial conditi ized in Table   Table 4 :
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